
13. (New) A method for encapsulating a solder joint between 

n integrated circuit chip and a substrate, comprising the 
su^ps of: 

forming a composition comprising a cyanate ester, a 
photoi\itiator , and dispersed silica; 

appXying an amount of the composition at a thickness 
suf f icient \^o cover substantially all of the solder joint; 
and 



photocurinV the composition to reinforce the solder 



joint, 



14. (New) The method Jsf claim 13, wherein the cyanate ester 
includes at least two cy^i^ate groups and is curable through 
cyclotrimerization . 



15. (New) The method of claim\3, wherein the cyanate est 
includes compounds depicted by formulas 1 and 2: 



er 



(1) 



(NCO) 
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(2) 



(NCO) 



(NCO) 




wherein each a s^nd b independently include integers from 0 
to 3, and at leasK one a is not 0; wherein c includes 
integers from 0 to l\ wherein n includes integers from 0 to 



8, .g£ef erably---f rom 0 tc\3; wherein each R is independently 
selected from the^^on-inte^^ f ering^group consisting of Ci_9 



alkyl, aryl^ C^.g alkaryl, he\eroatomic, heterocyclic, 

carbonyloxy, carboxy, hydrogen\ Ci.g alkoxy, C^.g alkenyloxy, 

Ci-9 propargyloxy, C^.g allyloxy, haQogen, m^X^^ 

gl^oidyloxy and combinations thereof' and wherein A is 

selected from the group consisting ofNoxo, sulfonyl, 

carbonyl, carboxy, thio, methylene, Ci_i2 \polymethylene, ^vCm^ 

^- — ^ 

dicyclopentadienyl, aralkyl, aryl, cycloaiVphatic, CH(CH3), 

^9^,\P>\C(CF3)2, CH2OCH2, ( integers from 0 to 9\ ( CH^NH ) ,i„,3g,,3 

fron,oto9K CH2SCH2, CH^NHCH^, S, C(=0), 0C(=0), Oto, S(=0), 
^ 0P(=0), 0P(=0)(=0)0, alkylene radicals, C(CH3)2,\nd 
combinations thereof. 
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16. (New) The method of claim 13, wherein the cyanate ester 
is selected from the group consisting. of : 




cyanatobenzene^l, 1, 4-dicyanatobenzene, 

2-t^t-butyl-l, 4-dicyanatoben2ene, 2, 4-dimethyl-l , 3-dicyanat 
obenze^e, 2, 5-di-tert-butyl-l , 4-dicyanatobenzene, 
tetrametnvl-l f 4-dicyanatobenzene, 

4-chloro-l, Xrdicyanatobenzene, 1, 3, 5-tricyanatobenzene, 
2,2^ 4 , 4 * -dicyy^natobiphenyl, 

3, 3 ' , 5, 5 ' -tetranvfethyl-4, 4 ' dicyanatobiphenyl , 
/jl,3-, 1,4-, 1,5-, Ve-, 1,8-, 2,6-, 2,7- 

di^yanatonaphthaleneX 1, 3, 6-tricyanatonaphthalene, bis (4- 
cyanatophenyl) methane, Ms ( 3-chloro-4-cyanatophenyl) methane, 
2, 2-bis (4-cyanatophenyl) pisppane, 2, 2-bis (3, 5-dichloro-4- 
cyanatophenyl) propane, 2, 2-^s (3, 5-dibromo-4- 
cyanatophenyl) propane, bis ( 4-^yanatophenyl ) 
ether, bis (p-cyanophenoxyphenox\) -benzene, 
di (4-cyanatophenyl) ketone, bis ( 4-c^natophenyl ) thioether, 
bis (4-cyanatophenyl) sulfone, tris 

(4-cyanatophenyl) phosphite, tris ( 4-cyanXtophenyl ) phosphate 
and combinations thereof. \ 



17. (New) The method of claim 13, wherein the 
photoinitiator is selected from the group consi;^ing of: 
aryldiazonium, triphenylsulf onium, diphenyliodoniui 
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diaryliodosyl and triarylsulf oxonium salts. 

(New) The method of claim 13, wherein the composition 
contains about 40% to about 75% by weight dispersed silica, 



19. (Ne\) The method of claim 13, wherein the dispersed 
silica is di:ie^ of fused silica^^g^> amorphous silica. 



20. (New) The method of claim 19, wherein the particle size 
of the dispersed si\ica includes 31 microns or less, 



21. (New) The method of Vlaim 13, wherein a coefficient of 
linear thermal expansion thev cured composition includes from 
about 2 6 to about 3 9 ppm/degrefe C. 

22. (New) The method of claim 13, \herein a glass 
transition temperature of the cured co^nposition includes ( 
from about 100 to about 160 degrees C. \ 

\ 



23- (New) The method of claim 13, wherein th\ composition 

— 

includes from 1 to 20 parts and/more pref erably^rom 3 to 15 
parts of surface treating agents selected from the\qroup 
consisting of vinyltrimethoxysilane, vinyltriethoxysrvLane, 
N (2-aminoethyl) 3-aminopropylmethyldimethoxysilane, 3- \^ 



\ 



\ 
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aminopropylethoxysilane, 3-glycidoxypropyltrimethoxysilane, 
3-glycidoxypropylmethyl dimethoxysilane and combinations 
^reof, based on 100 parts of resin. 



24. (f5^w) The method of claim 13, wherein the composition 
includes \hermally conductive and electrically insulating 
fillers selected from the group consisting of Aluminum 
Oxide, 92% Alu^ina, 96% Alumina, Aluminum Nitride, Silicon 
Nitride, Silicon >^arbide. Beryllium Oxide, Boron Nitride and 
Diamond powder. 



25. (New) The method of\claim 13, wherein the composition 
further comprises a tougheiring agent selected from the group 



consisting oi^^elas^^r^ers^l rubo^r, <apox^;___r£sin^ hydroxy- 
terminated polysulfone oligomers\ and combinations thereof. 



26. (New) The method of claim 
weight of the toughening agent 
about 1,000 centipoise. 




lecular 
bout 500 to 
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v^7. (New) A package assembly comprising: 
L \. a substrate, an integrated circuit chip having an outer 

peripher^v^round the chip and a solder joint between the 
substrate andNthe integrated circuit chip; and 

a photocure^sencapsulant, wherein the encapsulant 
covers the solder joisat and extends around the outer 
periphery the chip. 

28. (New) The package assembly of^^aim 27, wherein an 
operational life of the package assemblyN^as extended by a 
factor of about 2-5 times compared to the op^^is^ional life 
of the package assembly without encapsulating the soi^der 
j oint . 
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